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ABSTRACT : 

PROBLEM TO BE SOLVED: To establish a method capable of simply searching 
microorganisms having anti -oxidant action and obtain an excellent antioxidant by 
the method. 

SOLUTION: Anti -oxidant action which microorganisms have is evaluated by inoculating 
a microorganism to be evaluated into each of a culture medium to which rose bengal 
is added and a culture medium to which rose bengal is not added, culturing the 
microorganism under light irradiation, determining bacterial numbers or turbidity 
and obtaining a ratio of measured value of each culture medium. The anti -oxidant 
comprises a yeast, e.g. Candida stellatus, Candida parapsilosis, Rhodotorula rubra, 
Hyphopichia burtoni or Saccharomyces unisporus selected by the above evaluation 
method or its cultured product. 
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ABSTRACTED -PUB -NO: JP 10287872A 
BASIC-ABSTRACT: 

Method for evaluating microorganisms having anti -oxidative activity comprises an 
antioxidant containing at least one of the yeasts of Candida stellata, Candida 
parapsilosis, Rhodotorula rubra, Hyphopichia burtonii, Saccharomyces unisporus, 
Zygosaccharomyces bisporus, Candida maltosa, Torulopsis magnoliae, Rhodotorula 
minuta, Rhodotorula glutinis, Pichia membranaef acciens, Candida gropengiesseri , 
Saccharomyces elegans, Saccharomyces bayanus, Candida tropicalis and Hansenula 
Holstii, their cultures and their extracts. 

USE - The cosmetics includes emulsions, creams, toilet water, oily cosmetics, packs 
and foundations and the food includes sakes, brewed products such as miso, milk 
products such as butter, lactic acid bacilli products such as yogurt and fermented 
products such as bread. 

ADVANTAGE - The evaluation method for anti -oxidative activity of microorganisms is 
facile. The antioxidants can suppress oxidation of low density lipoprotein (LDL) as 
pathogenesis for arteriosclerosis. 
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ISHIKAWAFUMIYASU 



(54) ANTIOXIDANT AND EVALUATION OF MICROORGANISM HAVING ANTIOXIDANT 
ACTIVITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To establish a method capable of simply searching 
microorganisms having anti-oxidant action and obtain an excellent antioxidant by the method. 
SOLUTION: Anti-oxidant action which microorganisms have is evaluated by inoculating a 
microorganism to be evaluated into each of a culture medium to which rose bengal is added 
and a culture medium to which rose bengal is not added, culturing the microorganism under 
light irradiation, determining bacterial numbers or turbidity and obtaining a ratio of measured 
value of each culture medium. The anti-oxidant comprises a yeast, e.g. Candida stellatus, 
Candida parapsilosis, Rhodotorula rubra, Hyphopichia burtoni or Saccharomyces unisporus 
selected by the above evaluation method or its cultured product. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Candida SUTERATA, Candida PARAPUSHIROSHISU, RODOTO rural bulla, HAIFO 
Pichia Bull Toni, Saccharomyces uni-SUPORASU, CHIGOSAKKAROMAISESU vice PORASU, 
Candida mull TOSA, torulopsis MAGUNORIE, RODOTO ruler my NUTA, RODOTO ruler guru 
CHINISU, Pichia membrane FASHIENSU, Candida grotesque pen GIESSERI, The anti-oxidant which 
consists of one sort chosen from the yeast group which consists of the Saccharomyces elegance, 
Saccharomyces bayanus, Candida tropicalis, and alder ZUNURA HORUSU tea, or two sorts or more of 
yeast, its culture, or extracts. 

[Claim 2] Physic containing an anti-oxidant according to claim 1. 

[Claim 3] Physic according to claim 2 which is an anti-arteriosclerosis agent. 

[Claim 4] Cosmetics containing an anti-oxidant according to claim 1. 

[Claim 5] The LDL anti oxidant biofactor containing an anti-oxidant according to claim 1. 

[Claim 6] How to evaluate the microorganism which has antioxidation activity by measuring the number 

of micro organisms or turbidity, and asking for the ratio of the measured value of each culture medium 

after inoculating the microorganism for evaluation into each of the culture medium which added the rose 

bengal, and the culture medium which is not added and cultivating under an optical exposure. 



[Translation done.] 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the anti-oxidant which controls oxidation of the low- 
density lipoprotein (LDL) which is especially the risk factor of arteriosclerosis advance about the simple 
evaluation approach and the anti-oxidant chosen by that cause of antioxidation activity of a 
microorganism. 
[0002] 

[Description of the Prior Art] As for the arteriosclerosis which is one of the adult diseases, the 
oxidization denaturation of LDL shall serve as the beginning, and this oxidization shall have taken place 
by embellishing the apoprotein in LDL with the matter (malondialdehyde etc.) generally produced in 
process of the oxidization qualification which receives an attack from radicals (active oxygen etc.) in the 
living body, or lipid oxidization. For this reason, the matter which has antioxidation activity for 
prevention and the therapy of arteriosclerosis attracts attention. 

[0003] Moreover, the application of an anti-oxidant is large besides prevention and the therapy of 
arteriosclerosis, and it has a hope focusing on use for physic or food obtaining especially the antioxidant 
of the natural product origin. 

[0004] As an antioxidant of the natural product origin, although many are not reported, the antioxidant 
originating in specific microorganisms, such as matter (JP,5- 153990, A) separated from Saccharomyces 
SEREBISHIAE (Saccharomyces cerevisiae) besides [ which is known well conventionally ] a 
tocopherol and a yeast proteolysis object (JP,8-100175,A) which performed enzyme processing, is 
reported. 

[0005] The evaluation approach of efficient antioxidation activity needs to be established for retrieval of 
the matter which has antioxidation activity on the other hand, the rhodan iron method using linolic acid 
as an appraisal method of the conventional antioxidation activity, and TBARS - DPPH which looks at 
reduction of law and a free radical — law etc. is performed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when the appraisal method of these former 
estimated the antioxidation activity which a microorganism has, complicated actuation of crushing of a 
microorganism, an extract, etc. needed to be performed, and it was not able to apply to evaluation of 
antioxidation activity, such as a soil sample and a fermented food, as it is. 

[0007] Then, this invention aims at obtaining the anti-oxidant which established the approach that it 
could look for the microorganism which has an antioxidation operation simple, and was excellent by 
this. 
[0008] 

[Means for Solving the Problem] By this invention persons 1 cultivating a microorganism in this actual 
condition, in the culture medium which added the rose bengal as an active oxygen generating agent, and 
the culture medium which is not added, as a result of repeating research wholeheartedly, and asking for 
the ratio of the measured value of the number of micro organisms or turbidity Evaluation of the 
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microorganism which has antioxidation activity simple is possible. Moreover, the evaluation result 
TBARS which is one sort of the conventional antioxidation activity appraisal method — it has the 
antioxidation activity excellent in specific yeast by that it is what has law and good functionality, and 
the evaluation approach concerned, and a header and this invention were completed for it being useful as 
an anti-oxidant. 

[0009] This invention Namely, Candida SUTERATA, Candida PARAPUSHIROSfflSU, RODOTO 
rural bulla, HAIFO Pichia Bull Toni, Saccharomyces uni-SUPORASU, CfflGOSAKKAROMAISESU 
vice PORASU, Candida mull TOSA, Torulopsis MAGUNORIE, RODOTO ruler my NUTA, RODOTO 
ruler guru CHINISU, Pichia membrane FASHffiNSU, Candida grotesque pen GIESSERI, The anti- 
oxidant which consists of one sort chosen from the yeast group which consists of the Saccharomyces 
elegance, Saccharomyces bayanus, Candida tropicalis, and alder ZUNURA HORUSU tea, or two sorts 
or more of yeast, its culture, or extracts is offered. 

[0010] Moreover, after this invention inoculates the microorganism for evaluation into each of the 
culture medium which added the rose bengal, and the culture medium which is not added and cultivates 
it under an optical exposure, it offers the approach of evaluating the microorganism which has 
antioxidation activity, by measuring the number of bacilli, or turbidity and asking for the ratio of the 
measured value of each culture medium. 
[0011] 

[Embodiment of the Invention] 

<Anti-oxidant> The yeast which has the antioxidation activity used for the anti-oxidant of the 1st 
invention of this application is chosen as what has high antioxidation activity by the evaluation approach 
of a microorganism of having the antioxidation activity of the 2nd invention. 

[0012] Although what is necessary is just to make it contain as an anti-oxidant of this invention, using 
one sort, two sorts or more, the culture of those, or extract of the above-mentioned yeast as it is, when 
using a culture, it can also use, after sterilizing yeast. 

[0013] Acquisition of yeast, an extract, etc. can be performed according to a conventional method, and 
especially the approach is not limited. That is, when using the yeast itself, for example, after cultivating 
until it reaches a stationary phase in culture media usually used for culture of yeast, such as YM culture 
medium, the harvest of the culture can be attached and carried out to centrifugal separation, and it can 
obtain by ion exchange water's etc. washing and removing a culture-medium component. Moreover, 
when using an extract, it can obtain from the fungus body crushing liquid which the suitable solvent for 
the above-mentioned fungus body is added [ liquid ], and may have had the fungus body crushed using a 
glass homogenizer etc. an extract and by dissociating and carrying out concentration, desiccation, etc. 
suitably using various solvents. 

[0014] The anti-oxidant of this invention is useful as physic, such as an anti-arteriosclerosis agent. 
Although not limited especially as this medicinal pharmaceutical form, it can consider as oral 
pharmaceutical preparation, such as a tablet, a capsule, a granule, and powders, for example, using an 
excipient, disintegrator, a sweetening agent, etc. suitably. 

[0015] Although the dose in the case of using the anti-oxidant of this invention as physic changes with 
the class of microorganism, the prescribing [ for the patient ]-a medicine method, a patient's age, sex, 
weight, condition, etc., in internal use, it is desirable to be referred to as lmg - lOg as a freeze-drying 
article of an extract per day to an adult patient. 

[0016] Moreover, in cosmetics, especially skin cosmetics, the anti-oxidant of this invention can be used 
as a combination component which can control control and the Siwa formation of aging of the skin, for 
example, can be used for the cosmetics of various gestalten, such as the charge of emulsification makeup 
of water / oil/water type, and oil type, a cream, a makeup milky lotion, face toilet, a charge of oily 
makeup, a pack agent, and foundation. 

[0017] Furthermore, it can consider as an LDL anti oxidant biofactor by adding the anti-oxidant of this 
invention for food at a rate of arbitration. Moreover, you may make it ferment, after adding for food. As 
such food, an alcoholic beverage, brewing products (vinegar, bean paste, soy sauce, etc.), dairy products 
(a cheese head, butter, etc.), lactic-acid-bacteria products (fermented milk, yogurt, etc.), fermented foods 
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(fermentation soybean milk, pickles, picked fish guts, fermented soybeans, a pan, *♦**, etc.), etc. are 
mentioned. 

[0018] Saccharomyces uni-SUPORASU is suitable for application to fermented milk products, such as a 
cheese head and a kefir, among the yeast with which the above was enumerated, Candida SUTERATA, 
RODOTO rural bulla, and the Saccharomyces elegance are suitable for the application of fermentation 
alcohol, such as wine, and Candida mull TOSA is suitable for application to SCP (single-cell protein) 
etc. 

[0019] The yeast used for the anti-oxidant of this invention is safe, when most is already used for a 

food-grade way etc., insurance is checked and it applies to physic, food, cosmetics, etc. 

[0020] The Evaluation approach of a microorganism of having antioxidation activity> According to the 

evaluation approach of a microorganism of having the antioxidation activity of the 2nd invention of this 

application, it can look for the microorganism which has antioxidation activity easily. 

[0021] First, the microorganism made into the object of evaluation is inoculated into the culture medium 

which added the rose bengal as an active oxygen generating agent, and the culture medium which is not 

added, and is cultivated under an optical exposure. 

[0022] Although not limited especially as a microorganism used as the candidate for evaluation by the 
evaluation approach of this invention, bacteria, such as lactic acid bacteria besides yeast, lactobacillus 
bifidus, and Bacillus natto, mold, an Actinomyces, etc. are mentioned, for example. 
[0023] The roses bengal used in the evaluation approach of this invention are drugs made to generate 
active oxygen (singlet oxygen) specifically by the exposure of a visible ray, and can come to hand easily 
as a commercial item. Especially the addition of a rose bengal has desirable 0.005-0.02mM 0.0001 to 1 
mM to a culture medium. 

[0024] Any of a solid medium and a liquid medium are sufficient as the culture medium used in the 
evaluation approach of this invention, and what is generally used for culture of the target microorganism 
should just be used for it. For example, in the case of yeast, in the case of lactic acid bacteria, YM 
culture medium etc. can use BL culture medium etc. in the case of lactobacillus bifidus, such as an MRS 
culture medium. 

[0025] Culture inoculates the target microorganism into a rose-bengal addition culture medium and a 
rose-bengal additive-free culture medium, and it is cultivated until it reaches a stationary phase under an 
optical exposure (about 24 hours). The optical exposure in that case is for example, a fluorescent lamp 
exposure, and being referred to as 1000-15001ux is desirable. 

[0026] After carrying out the same time amount culture by both culture media, the number of micro 
organisms or turbidity of both culture media is measured. For example, what is necessary is to dilute 
suitably in the case of a solid medium, and just to measure turbidity with a spectrophotometer in the case 
of a liquid medium, that what is necessary is just to measure the number of micro organisms with a 
colony counter. It is desirable to perform especially measurement of turbidity by 650-660nm 600- 
700nm. 

[0027] Subsequently, it asks for the ratio (a rose-bengal addition culture medium / rose-bengal additive- 
free culture medium) of each obtained measured value, and antioxidation activity is evaluated. When it 
is shown that the antioxidation activity of a microorganism is excellent, for example, addition 
concentration of a rose bengal is set to 0.02mM(s) so that this ratio is high, with [ this ratio ] 0.05 [ or 
more ], it can say that it is useful as an anti-oxidant, and it is desirable that it is 0.2 especially or more. 
[0028] 

[Example] Although an example is given and this invention is hereafter explained further to a detail, this 
invention is not limited to these. 

[0029] Example 1 of a trial (1) 5ml YM broth was put into the test tube of 18mmphi, and 121 degrees C 
sterilized for 15 minutes. One platinum loop of two sorts (Candida kefyr IFO 0008 and Rhodotorula . 
rubra IFO 1 101) of yeast- fungus stocks which are experienced in a meal was inoculated into each test 
tube from a slant, they carried out aerobic fermentation at 28 degrees C for 24 hours, and were used as 
preculture liquid. Main culture put 100ml of liquid media into the 500ml Sakaguchi flask, and 
inoculated preculture liquid 1%, and at 28 degrees C, it reached for 12 hours and it carried out aerobic 
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fermentation for 24 hours. After cultivating main culture liquid to the agar medium which added the rose 
bengal (sigma company make) in sterile to arbitration so that final concentration might be set to 0- 
1 .OmM after the smear by spiral PURETA under 28 degrees C and a 72-hour fluorescent lamp exposure 
(1000-15001ux) and making a colony form in it, the colony count was measured with the colony counter. 
The relation between the number of micro organisms and rose-bengal concentration is shown in drawing 
I (A), and the relation between the number-of-micro-organisms ratio of a rose-bengal addition culture 
medium / rose-bengal additive-free culture medium and rose-bengal concentration is shown in drawing 

1 (B). From drawing 1 , the about 100 times as many big difference as this was accepted in the 
susceptibility over the rose bengal between two strain, and it was checked that Rhodotorula rubra IFO 
1 101 has resistance to the singlet oxygen generated by the rose bengal. Moreover, although the 
inclination which Rhodotorula rubra IFO 1 101 is red yeast, and will be produced if the coloring matter 
becomes a stationary phase was seen, as drawing 1 , the difference was not accepted in susceptibility 
from the result of 12 hours (un-coloring, middle of a logarithmic growth phase), and 24 hours (red, early 
stages of a stationary phase), and relation was not accepted between the resistance over coloring matter 
(carotinoid coloring matter known as an antioxidant), and singlet oxygen. 

[0030] (2) Subsequently, about the liquid medium (YM broth), 1 [ SOmicro], i.e., after inoculating 1%, 
aerobic fermentation of the preculture liquid was carried out to the 5ml fresh culture medium (rose- 
bengal additive-free) and the rose-bengal addition culture medium (0.5mM, O.OlmM) under the 18-hour 
fluorescent lamp exposure (1400-15001ux) in the 28-degree C thermostatic chamber, respectively. In 
order to check the possibility of cutoff of excitation light with a container, it cultivated similarly about 
what intercepted light with aluminum foil in three sorts of containers the product made from 
polypropylene, and the product made from a polycarbonate and glass, and a list, and after diluting 
suitably the main culture liquid after 18-hour culture, OD660 was measured with the spectrophotometer, 
and whenever [ by the rose bengal / growth inhibition ] was measured. This result is shown in drawing 

2 . Although high-concentration (0.5mM) addition was impossible since YM liquid medium containing 
a rose bengal caused foaming when concentration became high, in O.OlmM, it was satisfactory. 
Moreover, although the rose bengal showed absorption maximum near lambda550nm, the increment in 
an absorbance was not accepted in 660nm. It was checked like the usual microorganism actuation from a 
difference not being seen between containers as drawing 2 that it can experiment with the test tube of 
glass 18mmphi, and susceptibility can be compared like an agar medium also in a liquid medium. 
Furthermore, since the sample which intercepted light with aluminum foil increased like the additive- 
free culture medium, the growth inhibition effectiveness was also found by that a cause and a rose 
bengal do not demonstrate cytotoxicity only under an optical exposure unless light is irradiated. 

[003 1] By the same approach as the example 1 of example of trial 2 trial, the addition concentration of a 
rose bengal was changed and OD660 was measured about 3 strain (Rhodotorula rubra IFO 1101, 
Candida gropengiesseri IFO0659, Candida kefyr IFO 0008) from which the strength of antioxidation 
activity differs. This result is shown in drawing 3 . Consequently, it became clear that 0.005-0.0 ImM is 
suitable at the comparison, and it was shown that the resistance over the active oxygen between 3 strain 
is high in order of Candida kefyrlFO 0008 < Candida gropengiesseri IFO 0659 < Rhodotorula rubra IFO 
1 101. In addition, the ratio (%) of OD660 of the rose-bengal addition culture medium / rose-bengal 
additive-free culture medium at the time of setting addition concentration of a rose bengal to O.OOSmM 
(s) is shown in Table 1. 

[0032] the 3 same strain as the example 2 of example of trial 3 trial - using it - TBARS - LDL 
antioxidation activity was measured by law. Preculture liquid was prepared about the 3 above-mentioned 
strain by the same approach as the example 1 of a trial, the 100ml culture medium was put into the 
500ml Sakaguchi flask, preculture liquid was inoculated 1%, and aerobic fermentation was carried out at 
28 degrees C for 24 hours. The harvest was carried out after culture according to centrifugal separation 
(7,000rpm, 5min, 4 degrees C), ion exchange water washed the obtained fungus body 3 times, and the 
culture-medium component was removed. 50ml 100% methanol was added to the fungus body which 
finished washing, and it was made to distribute lightly by Sonique. Subsequently, crushed the fungus 
body with the glass homogenizer (a bead, a beater, biotechnology spec, company make) (45secx3, a 
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bead: 50g), the decantation was made to separate the liquid section with a bead, and fungus body 
crushing liquid was obtained. The shaking extract of the chloroform was carried out at equivalent **** 
and a 1-hour room temperature at fungus body crushing liquid. After the extract, little addition of the 
water is carried out, the slice was equally carried out to two-layer, centrifugal separation (8,000rpm, 
lOmin) was performed twice, the upper layer of cell residue was used as the methanol fraction, by using 
a lower layer as a chloroform fraction, it isolated preparatively and saved at the stoppered centrifiiging 
tube, respectively (4 degrees C), and the methanol fraction was made into the sample. After carrying out 
preliminary breeding of the Syrian hamster (a male, 10-14 weeks old) for five days with MF feed, it bred 
for two weeks with MF feed which added cholesterol and 5% lard 0.5%. It was made to abstain from 
food for 24 hours on the dissection previous day, blood collecting was performed from the abdominal 
aorta, and EDTA plasma was prepared with the conventional method. After extracting the LDL fraction 
with the ultracentrifugal method from this plasma and dialyzing at 4 degrees C by the phosphoric-acid 
buffer (PBS) for 24 hours, it diluted suitably and considered as the oxidation anti-application LDL. After 
sample addition, under existence of lOmicroM copper sulfate, LDL (final concentration 250microg/ml 
protein) incubates for 5 hours, and was oxidized at 37 degrees C, and it cooled after 2.5mM EDTA 
addition, and asked for the reaction from the spectrometry according the TB A reaction substrate in a 
stop and reaction mixture (it is hereafter called TBARS for short) to a colorimetric method. What added 
the methanol instead of the sample was considered as control, and the rate which controlled generation 
of TBARS according to the following formula (1) was made into the rate of LDL lipid oxidation control. 
This result is shown in Table 1. 
[0033] 
[Equation 1] 
11*4(1): 

[0034] The 3 same strain as the example 2 of example of trial 4 trial was used, and apoprotein 
denaturation control of LDL was investigated with agarose gel electrophoresis. LDL and a sample used 
the same thing as having prepared in the example 3 of a trial. After sample addition, LDL (final 
concentration 250microg/ml protein) incubates for 5 hours, was oxidized at 37 degrees C under 
existence of lOmicroM copper sulfate, and terminated the reaction for 2.5mM EDTA (sigma company 
make) by cooling after 20microl addition. Moreover, what added the methanol instead of the sample was 
considered as control, and what did not perform an incubation but added EDTA was made into the 
blank. 2micro of reaction mixture 1 was applied to agarose gel (multi-track LDH isozyme gel) 1%, and 
cholesterol dyeing by the after [ 45-minute migration ] KOKO rest and A (Nippon Chemiphar Co., Ltd. 
make) was performed by 90V. The migration length of each lane was measured for gel after desiccation 
at 37 degrees C. The blank was assumed to be the condition that LDL has not oxidized at all, the rate 
that increase of mobility was controlled by addition of a sample compared with control was defined as 
the rate of oxidation denaturation control, and it asked for the rate of oxidation denaturation control 
according to the following formula (2). This result is shown in Table 1. 
[0035] 
[Equation 2] 
tt**<2) : 
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[0036] 
[Table 1] 

3 oaffffifcC £ aKKtoSttaSHifffcSfflifca 



m * « 




KIMI3 
TBARSHc<%) 


KK0J4 

AGEfc(%) 


C.oroDenaiesseri IFO 0659 


30.7 


21.93 


^ 5.21 


C.kefvr IFO 0006 


2.4 


-11.07 


-40.62 


R. rubra IFO 1101 


92.0 


60.73 


23.96 



[0037] The result depended on the antioxidation activity appraisal method of this invention was strongly 
reflected to the result of the antioxidation activity which the methanol fraction obtained by chloroform- 
methanol extract has so that more clearly than Table 1. Therefore, according to the evaluation approach 
of the antioxidation activity of this invention, the antioxidation activity which a microorganism has can 
be evaluated easily and can be chosen. 

[0038] 5ml YM broth was put into the test tube of 1 18mm of examples phi, and it sterilized for 15 
minutes at 121 degrees C. One platinum loop of 19 sorts of yeast-fUngus stocks which are experienced 
in a meal was inoculated into each test tube from a slant, aerobic fermentation was carried out at 28 
degrees C for 24 hours, and it considered as preculture liquid. 1 [ 50micro], i.e., after inoculating 1%, 
both-way shaking culture (100 oscill/min) was performed for this preculture liquid to the 5ml fresh 
culture medium (rose-bengal additive-free) and the rose-bengal addition culture medium (concentration 
0.02mM) in the 28-degree C thermostatic chamber like preculture under a 18-hour fluorescent lamp 
exposure (1400-15001ux), respectively. After diluting the main culture liquid after culture suitably, 
OD660 was measured with the spectrophotometer, and it asked for the ratio (a rose-bengal addition 
culture medium / rose-bengal additive-free culture medium), and whenever [ growth inhibition ] was 
measured. This result is shown in Table 2. 
[0039] 
[Table 2] 
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a * * 


OD„. o 0Jt 


i 


Candida stellata IFO 0857 


0.733 


2 


Candida oarapsilosis ATCC 6295 


0.662 


3 


Rhodotorula rubra IFO 1101 


0.592 


4 


Hvohooichia burtonii JCM 3708 


0.535 


5 


Saccharomvc68 unisporus FERM P— 1 61 50 


0.532 


6 


ZvQosaccharomvces bisporus IFO 1734 


0.472 


7 


Candida maltosa IFO 1977 


0.290 


8 


ToruloDsis maanoliaa AJ 5380 


0.227 


9 


Rhodotorula nrinuta IFO 0387 


0.224 


10 


Rhodotorula alutinis IFO 1125 


0.210 


11 


Pichia membranaofaciens JCM 3531 


0.188 


12 


Candida nropenaiesseri IFO 0659 


0.126 


13 


Saccharomyces elegans CBS 1097 


0.123 


14 


Saccharomyces bayanus IFO 10558 


0.080 


15 


Candida tropicalis IFO 1400 


0.069 


16 


Saccharomyces unisporus FERM P— 1 6151 


0.064 


17 


Hansenula holstii IFO 0980 


0.050 


18 


Candida kefvr IFO 0008 


0.024 


19 


Saccharomyces cerevisiae IFO 1046 


0.013 



[0040] The above result Candida SUTERATA, Candida PARAPUSHIROSHISU, RODOTO rural bulla, 
HAIFO Pichia Bull Toni, Saccharomyces uni-SUPORASU, CHIGOSAKKAROMAISESU vice 
PORASU, Candida mull TOSA, Torulopsis MAGUNORIE, RODOTO ruler my NUTA, RODOTO 
ruler guru CHINISU, It turned out that there is antioxidation activity excellent in the yeast group of 
Pichia membrane FASHIENSU, Candida grotesque pen GIESSERI, the Saccharomyces elegance, 
Saccharomyces bayanus, Candida tropicalis, and alder ZUNURA HORUSU tea. 
[0041] Example 2 Candida PARAPUSHIROSHISU ATCC 6295 was inoculated into 11. (Difco make) 
of YM culture media, and was cultivated for 24 hours. The yeast-fungus object was extracted by ethanol 
100ml, after washing, a harvest and, and the lotion was manufactured according to the following 
formula. 

Ethanol extract 15ml polyoxyethylene hydrogenated castor oil 2gl, 3-butylene glycol 3ml perfume 0.2g 
antiseptics 0.2g water Residue meter 100ml [0042] 

[Effect of the Invention] It has the outstanding LDL antioxidation activity, is very useful as an LDL anti- 
oxidant as compared with the conventional LDL anti-oxidant, and the anti-oxidant of this invention can 
prevent effectively the oxidation denaturation of LDL made into the beginning of arteriosclerosis, and 
also is useful as a combination component of cosmetics. 

[0043] The evaluation approach of the antioxidation activity of the microorganism of this invention is 
advantageous at the following points as compared with the conventional evaluation approach. 
[0044] (1) In addition to the ability to carry out the direct valuation of the strain itself, it is applicable to 
evaluation of the antioxidation activity of the soil sample considered that many microorganisms exist or 
a fermented food as it is. 

[0045] (2) Therefore, antioxidation activity can be evaluated simple and quickly to a broad 
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microorganism. 

[0046] (3) Since it is also possible to be based on the easy measuring method of a turbidmetry, don f t 
need the time and effort of crushing and an extract of the fungus body needed for antioxidation activity 
measurement so far. 



[Translation done.] 
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